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29, 3973‘), @ Thombsc cell with dimension: a = OCSA., 
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possible space groups were found to be (4%, 2} and 
Dt. By vival intensity extn. the errangentent of the 
niols, withia the unit cell was established and the struc- 
ture of retene obtained from chent. and crystallographic 
data is confirmed. A eatisfactory agreement betweeo 
the calcd. and estd. intensities is obtained if the mols. 
having the stracture of l-methyl-7-bopropylphetuan. © 
threne ace placed in the asnit cell so that a straight tine 
passing through the 2 and 7 C atoms of the phenaathrenc 
ring is parallel to ¢; the tiane of the phenanthrene ring 
forms an angle of © 60° with the o axis of the cell, and the 
midpolat of the projection of the phenanthrene ring on the 
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‘ot M-tethylatihracene the parlals were found tu he: 
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~The: phase: ‘gondi tion’ f ‘hydrate: ‘cellulose compounds ‘obtained. though ag ve 
three. different. ‘methods ‘was: investigated by. mans ‘of electrong’ with 
>. an energy of 90. kev, Tha exiatence of. foreign crystalline inclusions. ae 
_... dn the celluloga: films even -after 3 days of thorough washing was - ons 
> established electronmicroscopically,: “A-study. of the entire: conversion cee 


process ~ from isotropic 3. Swollen hydrate cellulose: into: highly. 


orderly. arranged: fibers = showed that ‘the phase conversions do. not 
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| eompounds ‘are: amorphous was ‘confirmed, Thirteen references: 10. USSR, 
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Truiy Transactions of the Pirst Conferences on Raifoacticon Chemistry, Moscov, 


Izd-vo AN SSSR, 1958. 330pp. 
Conference ~25-30 March 1957, Moscow 
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PERIODICAL: V sb.: Deystviye doniziruyushchikh izluchenty ne neorgan, 1 organ. 
sistemy. Moscow, AS USSR, 1958, pp 379 - 39h 


ABSTRACT; This 2g a review of installations for irradiation with the g@ ~radiation 


of Co in radiochemical investigations as well 2s a description of the 
K— 1400 installation of the Physical-Chemical institute imeni Karpov 
with a Col % -radiation source with an intensity of 1,440 g-equ Ra 
ensuring a dose intensity of 200 roentgen/see in «= volume of 30 m1 and 
100 roentgen/see in 1 1. The instaliation has heon developed based on 
the requirements of the modern radiochemical experiment; it is equinped 
sak 


GZ 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720830012-8" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R0007 


ba : 


SOV/132-56-5-4/9 


Turusova, 2.N,, 
Kuplunov, M.Ya., 
Dogadkhin, B.A., 


id cath ~ ren 
GERD A bgeobe i 


Sy: reere: 
pPecer, a.KD.,; 


TI Hy: Vrrtanaia: ; 7 % rs 
TLE Mscunisation by Nucleur Rudiation (Vulkanisatsive 
pod vosdeystviyem yadernyh izlucheniy) en 


PERIODICAL: Kauchulk i Regina, 1958, Nr oy Pp 497 (USiR) 


AD 


ACSTRACT: Durins ars j _ 

eae yeahs it Was round that polymeric 
luis uncergo deep structural Changes when 
irradiated with hisk onersy rays (x-rays end nuclezir 
raciation), Investigations on the vulesnisati ees 
reovers and rubber mixtures by ruddouctive israai.t 
were curried out (Reve 1-7) This method eee 
VuLcanisation is caliea "radiation vuleanisu i 
The uuthors investizuted the strietira und tue 
properties of radiation veleanisutas obtuired 
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irruadiating rubbers und their mixtures in un atomic 
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Card 1/5 ec the conditions for prepering the honoeneous 
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of oie aa Bie Lol avin a: Vere 
tested: nutural, butaciere-ctirene Sxs-304 une 
SES-30..2, ise;rene Sal and sodium-tvtauciene SED, The 
yubberes vere vileanksed dn thin Javers in steel or 
aluminium movlds., The deyree of cross-lizsin: of 
the moleovlar chains of rubver durin. irradiation 
valesnisation depends on the aéemixtures in the 
rubber and on the moleculur weight of the rubber and 
is alse affected by the presence of oxygen. The 
influence of the medium in vhic!. redia ation takes place 
on tke desree of structure formation of purifie? 
netural rubber durin: rediation velecnisation is 
chown erapkice lly in Pig.l; the influence of the 
mecium on the rinetic formation of cross-links éurin: 
rudistion vuleunisetion ie tubvlated wnele J)e. On a 
studying the infra-red spectra it wus noted thet the 
presence of tr: henyl- Tenapnittyl emnine stron: wily inhibited 
the oxidation procesees during irraciation. Spectra 
of eal ection param.sne etic resoucnece gg wowed That 

Card 2/5 semples of SXS-30AM irradiuted on cir hae irer reused 


e 
Ly 
a 


22, 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720830012-8" 


"APPROVED FOR RELEASE: 06/13/2000 


Vulcarisation by Nucleer Radistion 


CIA-RDP86-00513R000720830012-8 


ra 


ecentent of frre see ee (Table 3). The effect of 
artic -oxidents on the Operties of radictio: 
vauleanisates is due, = 3 conciderable extent 
ceereused mumber of double bonds in tke pres. 
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mwers sudjected to radiation vulcanisatior " 
“15.3: the dependence of the comstant of the 
relaxation of the whore vilenni sates an the 
eress-links, Due tc the bigh rover of pens 
nuclear rars, uniforn wuleiunisation is anti 
throuskbout the es: ample (LBable 4), Tre thick 
the vileunicsine < grate is defined or the Qos 
auvsorneé energy, “by the type and car ositio 
robber, by the amount of fillers, eee 
anti- oxidants in the mixture and the Oona i+ 
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During the irradiation of purified ruper- inteusa 
oxidation occurs; this leads to coaplete loss of 
unsaturation vhen the dosase of irradiation = $0 Mew 
rocntgen, In tiis cause the umount of dowyle “ome 
is decreused to 39°, Conditions for preperin: s 
noMoseneous vulcanisation erates vere Found to D 
independent from the thickness of the Samm es ore 


= eae 
the limits of 0.1 - 49 um ) The physi 

the Li f 0. “£9 um). 8 poysico-mechunies 

and technological properties of rubbers Saeco 

VE ea reoeson radiation were testad (Tavle 6) ae a 
found tht these vuleunisates ware mor tet _ 


ra amet ere oe vil 2 resistant to 
oe oxidative agein: than sulphur-vulcunisates 
~ 5 times at 130°C); under~o Small rasi@ial 
pi SUR ee oY Slat Pasicual 
OPmatLon, snow lov hysteresis and nish recovery 
when Sunjected to repeated deformation ~ The idee 
vul.cunisation of modal tyre easines 7 50 x 20 
Y/Asth natural Siga, vas curried out (Fi 3). "G; 
° <ra4 : 3 “ Se . nun jes 
22 the physico-mechunicul Char..cteristics of oo 
tyre cords during: irradiation in an toni oe 
Card 4/5 ure given in Table 7 fembers of the Inatiatee 
sive stable 7. Memsers of the Institute 
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S0V/64-59-6-2/28 
Karpov, VY. L., Malinskiy, Yu. M., Mitrofanova, L. V., Sinitayn, 
5. 1., Finkel', 5. E., Fridman, A. 8., Cherntsov, 3. MK. 


Increase in the Thermostability of the Polyethylene Insulation 
of Cables by Means of Exposure to Ionizing Radiation 


Khimicheskaya promyshlennost', 1959, Nr 6, pp 468 - 474 (ussR) 


The thermostability of polyethylene can be increased by the 
action of ionizing radiations (Ref 1). Polyethylene exposed to a 
sufficiently large dose of radiation at 110-115° possesses pro- 
perties similar to those of rubber (Ref 3). an investigation 

Was made of the irradiation conditions and teating methods of 
cables (1 mm thick copper wire) insulated with polyethylene 
(type OKhK-501). The insulating material was exposed to [-rays 
of Co60 (gamma plant "K~20000" (Ref 8)) with capacity ‘of 
0.6-0.9 Mrad/h or to fast electrons from a linear accelerator 

of 1 Mev. The tensile strength of the exposed samples was tested 
by means of a dynamometer designed by V. A. Belynskiy, S. D, 
Prokudin, and B. I. Zverev at the Piziko-khimicheskiy institut 
im. L. Ya. Karpova (Physico-chemical Institute imeni L. Ya, 
Karpov). The thermostability of the irradiated samples was de- 
termined by means of an apparatus (Ref 10), At the same tine, 
the dependence of the deformation on time was investigated at 
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FREYDIN, A.S.; NALINSKIY, Yu.M.; KARPOV, V.L. 
‘ Effect of ionizing radiation on natural polymers, Carbohydrate~ : 


lignin complex and its componants. Vysokom.sced. 1 no.5!734-790 
a '59, (uIRA 12:10) 


1. TSentral'nyy nauchno-iasledovatel'skiy institut atroitel'nykh 

konstruktsiy Akademii stroitel'stva i arkhitektury SSSR i Fiziko- 

khinichaskiy institut im. L.Ya.Karpova. 
(Gamma raya) (Lignin 
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FREYDIN, A.S.; MALINSKIY, Yu.M.; KARPOV, V.L, 


Effect of 4onizi 
ng radiation on ¢ henice: 
Gidroliz 4 lesokhim.prom. 12 mete a Ve Cases 
fe bd 9 3 


1. Tentral'nyy nauch 
eS no~issledovatel ‘ski: 
obrabot Bkiy institut 
i. eo Sereva (for Fraydin), 26 Piatko-khinicheskty ane ne 
te 4ela, Karpova (for Malinakiy, Karpov), ty inetitut 


(Wood--Chaniatry) (Radiation) 
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BREGER, A.Kh.: Prinimali.uchastiye: VAYNSHTEYN, B.I,; SYRKUS, H.P.; 


RYABUKHIN, Yu.S.; KOZLOV,¥.A, - KARPOV,V.L., red.; TARAKHOVSKAYA, 
N.K., rod.; YAZLOVSKAYA, B., tekhn red. 


{Nuclear radiation Sources and their application to radio- 
chemical processes] Istochniki dadernykh izluchenii 4 4kh pri- 


menenie v radiatsionno-khimicheskikh protsessakh, Pod red. V.L, 
Karpova, Moskva, Vses.in- 


t nauchn.i tekhn.informtaii, 1960, a 
128 p. 
(Radiation) 


(MIRA 13:10) 
(Radiochemistry) 
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TIXHOMIROVA, N.S.; MALINSEIY, Yu. ; FARPOV, VeL. 


Diffusion processes in 

polymers. Part 1: Diffusion of 
gases through polymer films of different structure, cee 
soed. 2 n0.2;221-229 F 60, (MIRA 13:11) 


1. Nauchno~issledovatel 'ski i 
nsti i 
khimicheskiy institut dusna b va: se cea ce ea 


(Polymers ) (Diffusion) 
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TIXHOMIROVA, N.S.; MALINSKIY, Yu.M.; KARPOV, V.1L. 


Diffusion processes in polymers, Part 2: Effect of the atonic 
diameter on the diffusion of gases in the polymer. Vysokon. 
soed. 2 n002:230-237 F '60, (MIRA 13:11) 


1, Nauchnpwissledovatel'skly institut plastmass i Fiziko-khimicheskiy 
institut imeni L.Ya. Karpoya, 
(Digfusion) (Polyethylene) (Polyamides ) 
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AUTHORS: Novikov, A. S., Karpov, V. L., Galil-Ogly, Fo Ae, 
Slovokhotova, N: A., Dyumayeva, T. Ne 
Slovokhotova, N. A., Dyumayeva, T. Ne. 


/ 
TITLE: Investigation of the Effect of Ionizing a Ge the 
Chemical Structure of Rubber-like Fluorine Copolymers 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 4, 
pp. 485-491 


TEAT: The authors proceed from published data (Refs. 1-5), according to 
which, unlike what is the case with polytetrafluoroethylene and i 
polytrifluorochloroethylene, in the case of rubber-like copolymers, \not 
destruction but structure/formation is caused by ionizing radiation 
(radiation vulcanization) he authors therefore investigated this 
process on CK@ -32 (SKF-32)¥fluorine polymers. AS a radiation source, 

a C060 apparatus with an activity of 1,400 and 21,000 gram-equivelent of 
radium was used. The intensity of irradiation was 0.54106 r/h; the 
total dose was 3 - 80°10° r, The copolymer films were irradiated in air 
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8502 
Investigation of the Effect of Ionizing 8/190/60/002/004/002/020 
Radiations Upon the Chemi®al Structure of BO004/B056 
Rubber-like Fluorine Copolymers 


or vacuum (1074 torr). The ehemical changes occurring as a result of 
irradiation were examined by infrared 5 
WKC-14 {TKS-14) spectrometer, 
1450 cm~1! were taken on 4p thic re from 
1450 - 3500 em-1 shows the infrared 
igs. 2,3). The 
ing groups and of the 
~CF=CF5 group while the intensity of the C-~H, 
C-F, decreases. Herefron it is concluded 
F, or Cl are liberated, Fluorine 
acuum shows a different spectrum (Fig. 4). at 
small doses (10.106 ~ 29-496 r), the absorption bands 1640 cm~1 
(-CH=CF-); 1740 om=1* (~CH=CF, or R-CF=CF-R); and 1840 em-1 occur. The 
latter band is interpreted by the authors as belonging to the group 
~CF=CFp. At higher doses, instead of the 1740 and 1840 em-1 bands, a 
broad band with a maximum at 1800 em-1 occurs. This is explained by the 
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84502 
investigation of the Effect of Ionizing 8/190/60/002/004/002/020 
Radiations Upon the Chemical Structure of B004/B056 
Rubber-like Fluorine Copolymers 


formation of cross links at the expense of the double bonds. 
considerably decreasing solubilit 

ig. 5) confirms this 
fluoride promotes cross 


ifests itself by 
nelusion that in 


neighboring H, tle bonds and Ho, 


HF, or HCl chain under the 
formation . i the free 


radicals leads to cross nking. With increasing copolymer content, the 
number of double bonds increases. There are 8 figures and 8 references: 
5 Soviet, 1 US, 1 French, and 1 British. . 
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83702 
$/190/60/062/006/007/012 
BO15/BO64 
I] 30210 
AUTHORS: Yegorova, Z. S., Malinskiy, Yu. M., Karpov, V. L., 
Kalmanson, A. E., Blyumonfel'd, tL. A RRC tat 
\ 
TITLEs Chemical Changes of Polyvinylchloride Under the Influence 
of Ionizing Radiations —— ae a 


\ 
PERIODICAL; Vysokomolekulyarnyye soyedineniya; 1960, Vol. 2; Ne. 6, 


pp. 891-898 


TEXT: The present paper rile: acamnae the dependence with tims of the 
color change of PVC irradiated'or non-irradiated under different con- 
ditions. The structural changes brought about by irradiation were also 
investigated. PVC powder samples and films (40, 180, and 200, thick) 
were irradiated at 293°K and 77°K in vacuum (approximately 1074 torr), 
and stored in vacuum or in the air. Irradiation was made with fast 
neutrons with an energy of 200 kev, with a current density of 0.6m e/cm 
being applied to the samples provided for determining the ebscorption 
spectra (on the C ~4nt{ SF-4) spectrometer) and paramagnetic electron 
resonance, and for determining the infrared spectra 1.24 a/ome. An 
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a 83702 
Chemical Changes of Polyvinylchloride Under $/190/60/002/006/007/012 
the Influence of Ionizing Radiations BO15/B064 


electron accelerator with extracted beam was used as electron source. 

L. A. Vasil'yev irradiated the samples. In the infrared spectrum of the 

non-irradiated PVC (Fig. 1) a strong absorption band lies at 1256 on™} 

for the -CHCl- group (Ref. 8), at 1428 cm’ for tho deformation oscil-~ 

lations of the methylene group (Ref, 9), and at 1330 cm”! for the 

Bo CH group (Ref. 9), at 1097 cm™! for the C-C bond of the carbon chain, 

= at 960 em7! for the methylene group and the C-C bond of the carbon 
skaleton, as well as at 698 cm-! for the C-Cl bond. The intensity of 

the 1256 em7! and 69@ur! band is reduced in the spectrum of PVC irradiated 

in vacuum at room temperature for 3 hours which indicates a reduction 

of the chlorine ocntent, as well as of the 1428 cm“! and 960 om”! 

indicating a reduction in the amount of methylene groups. In this con- 

nection conjugate double bonds are formed under the separation of HCl] 

(new band in the range of 1720-1530 om™'), The further results obtained 

by spectral analyses and paramagnetic electron rasonance indicate that 

the color change of PVC is due to processes occurring under the partici- 

pation of radiculs. By the method of the paramagnetic electror resonance 

she concentration of the radicals was found to decreasa witn time. In 

vacuum, this decrease is apparently due 49 a recombination of the radicula, 


Card 2/3 


Se ts 
pM, she te GE oy Pet RNa LE Te 


F ~ : eke : : st Pye Cbss tear 


CIA-RDP86-00513R000720830012-8" 


APPROVED FOR RELEASE: 06/13/2000 


"APPROV 


eee 3" 


ED FOR RELEASE: 06/13/2000 


CIA-RI 


DP86 


ee 


-00513R000720830012-8 


pate pat = 


83475 
; 8/190/60/002/009/006/019 
N.b2N) aboo 24092109 B004/B060 
AUTHORS: Tikhomirova, N. S., Malinskiy, Yu. M., Karpov, V. L. 
eee 
TITLE: Study of Diffusion Processes in Some Polymers rrr, Irre- 


versible Variationsof the Diffusion Characteristics Due 
the Action of Gamma Radiation of C00 on the Polymer 4 
a One Folymer 


\ 
PERIODICAL: Vy sokomolekulyarnyye soyedinérfiya, 1960, Vol. 2, No. 9, 
PP. 1335-1348 


TEXT: The authors studied the dependence of the coefficient P of the 

permeability to gas, of the diffusion coefficient D, and of the solubility 

& of helium and argon om the irradiation, dose (up to 1250 geet at 25, 40, 
Lot 


60, and 70°C for films of polyeth lene¥(0.4 mm), polyamideW©4/10 (0.01 mn), ,/ 

methylol polyamide 2/10 (0.012 mm » CKC-30 (SKS-30) rubber(0.4 mm), and x 
olytetrafluoro ethylene ¥0.06 mm). Apparatus, preparation of the films, 

and method of measurement are described in a previous paper (Ref. 19). Ex- 

perimental data are provided as follows: 1) For polyethylene: (Figs. 1, 2, 


Table 1) P and D for helium and argon as a function of the irradiation 
dose; Pig. 3: dependence of the degree of cross-linking on the dose; Fig.4: 
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Study of Diffusion Processes in Some Polymers. $/190/60/002/009/006/019 
III. Irreversible Variationsof the Diffusion B004/B060 
Characteristics Due to the Action of Gamma 

Radiation of C060 on the Polymer 


relative heights of the peaks of X-ray diffraction in irradiated and non- 
irradiated material; Table 3; 06 for He and Ar as a function of the dose; 

Figs 9: log P, log D, and log o as f(1/T) for non-irradiated material, ag 

well as at 100 Mrad and 800 Mrad. 2) Polyamide and methylol polyamide; 

Table 2, Pig. 5: P and Dasa function of the dose at 25 and 95 C; Figs. 6, 

7: relative heights of the peaks of X-ray diffraction; Fig. 10: log P and 

log D as a function of 1/t for non-irradiated material, as well as at doses 
of 600 and 1250 Mrad. 3) Polytetrafluoro ethylene: Fig. 8: P, D, and o as x 
a function of the dose. Table 4 gives the activation energies ED of diffu- 


Sion, E of permeability, and the values for Do - defined as log Ds £(Ep) 


(Fig. 11), as well as the enthalpy and entropy of the dissolution of gases 
in the polymers investigated with varying dose. Table 5 provides the solu- 
tion heats of ethane, ethylene, propane, and butane in vulcanized natural 
rubber as a function of the sulfur content. Basing on these data, the 
authcrs arrived at the following conclusions: With increasing irradiation 
dose there is a decrease in the diffusibility cf gases in polyethylene, 


Card 2/4 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720830012-8" 


CIA-RDP86-00513R000720830012 


-8 


lis] 


"APPROVED FOR RELEASE: 06/13/2000 


83U75 


Study of Diffusion Processes in Some Polymers. 8/190/60/002/009/006/019 
Ili. Irreversible Variationsof the Diffusion B004/B060 
Characteristics Due to the Action of Gamma 

Radiation of Co) on the Polymer 


polyamides, and SKS-30 due to increasing cross-linking. In the case of 
polytetrafluoro ethylene, D begins to rise at 2 Mrad. At 8 Mrad, the per- 
meability to Ar is 27 times greater than in the case of non-irradiated 
material; this fact is explained by the formation of microcracks. In the 
case of polyvinyl chloride, the permeability to Ar is quadrupled, and that 
to He is trebled,. after 250 Mrad. In conformity with Ref. 26, the authors 
assume a cleavage of HCl, formation of double bonds, and a resulting great- 
er solubility of gases, as well as the formation of microdefects. Ey: heat 


and entropy of the dissolution of gases increase with polyamides and drop 
with polyethylene. The drop of = is due to the drop of the dissolution 


enthalpy with increasing dose. Up to a cross-linking of 10-12%, the 
steepest drop of P and D oocurs in polyethylene. Do is a particularly 


sensitive characteristic of the structural changes undergone by a polymer 
under irradiation. The following after-effects were observed: With poly- 
ethylene and polyamides, heating leads to a further decrease of P and D; 
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with polytetrafluoro ethylene, this effect occurs already at room tempera 
ture. These effects, which are explained by the reaction of free radicals, 


polymers by means of X-ra diffraction} There are 11 figures, 5 tables, 


B. I. Zverev for his determination of the crystal content of irradiated "a 
and 29 references: 17 Soviet, 12 US, and 6 British, 


ASSOCIATION: Nauchno-issledovatel !:kiy institut plastmass (Scientific 
Research Institute of Plastics), Piziko-khimicheskiy wy 
institut im. L. Ya. Karpova (Phy sico-chemical Institute 7 A 


imeni L. Ya. Kar ov) 
a _ 8 Karpor 
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y) s/190/60/002/009/007/019 

. haw alrs 4200, 109 B004/B060 

AUTHORS; Tikhomirova, N. S-, Malinskiy, Yu. Me; Karpov, V. Le 
ees 6S 

: Wise never 

TITLE: Study of Diffusion Processes in Some Polymers’ Iv. Rever- 
sible Variations of the Diffusion Characteristics Under the 
Action of Irradiation 19 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No» 9, 
pp» 1349-1359 


TEXT; In the present article, the authors discuss their studies dealing 

with the changes in diffusivity of gases through polymer films under the 

action of jrradiation,‘\and explain the reason why the direct measurement 
of the diffusion constant D gives ris 2 1 difficulties, 89 
ag to make it preferable to measure 4 P as a func- 
tion of the tine ( matic re- 
presentation of or polytetra- 
fluoro ethylene 1 made of 
stainless steel (Figs 3). The space ith helium 
ar xenon (700 torr); the space above the 
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Siudy of Diffusion Processes jn Some Polymers. s/190/60/002/009/007/019 
Iv. Reversible Variations of the Diffusion B004/B060 
Characteristics Under the Action of Irradiation 


2+ 52107? torr. The pressure change in vacuum wag measured by an induc - 

tion manometer designed by V. B. Osipov (Figs 4), the sensitivity of which 

was 0.05 torr per dial millimeter. The inductivity was recorded with an 
SnBU-14 (EPVI-14) apparatus. Fige 5 shows the calibration curve of the 
manometer. The diffusion cell was irradiated by means of Co in a 

K-20000 (K-20000) chamber. The diffusion cell was repeatedly introduced 

into the jrradiation chamber and taken out again. Figs. 6-8 show the 

function AP 3 f(1) for helium - polyethylene, xenon ~ polyethylene, and 
helium - polytetrafluoro ethylene at radiation intensities attaining Xx 
730 roentgen/seCe fable 1 gives the effect of various radiation intensi-~ 

ties on P. The following was observed; P rises at beginning irradiation 

and nearly drops pack to the original value, Po when irradiation is stopped. 
In the case of polyethylene, Pp rises +o the 40 - 15fold, and doubles in 
the case of polytetraflucro ethylene. Xenon jis diffused more quickly than 
helium. Fig. 9 shows that P/P.. is a linear function of the radiation in- 
tensity. Table 2 shows the effect or the temperature jnorease of the fiim 
on the permeability to gas. It may be seen that the latter was responsible 
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nts made with an 


for only 1/6 of the measured 6f 

even more sengitive manometer dial millimeter, ealibration 

curve Fig- 10) showed that the higher permeability to gas is not caused 

by an increased solubility of gases i irradiated (Table 4). 
1). There are 10 


A paper by Yue Se Lazurkin et al. i 
% tables, and 4 Soviet referencede 


figures; 
ASSOCIATION: ut plastmass ‘ 
(scientific Research Ins NG 
Fiziko-khimicheskiy institut im- L. Ya. Karpova 
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(Phyaigo-chemical Institu 
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9) 6100 5/190/60/002/012/001/019 
15.9206 2204 B017/B055 
be, Galil-Ogly» Fe Avs 


AUTHORS: Novikov, A- Ses. 


Slovokhoteva, He Acs Dyumayeves Ty, XN. 


n structural Changes in 
sg Caused by Tonizing Radiation 


TITLE The Bffect of Metal Oxides 0° 
Fluorinated Rubber Copolymer 


and High Temperé tures 


1960, Vol. 2, No. 12 


PERIODICAL: Vy sokomolekulyarnyyé soyedineniy?» 


pp. 1761-1767 


thors studied the effect of metal oxides (Cad, MgO) on the 
chemical changes in fluorinated pber copolymers under the influence of 
jonizing radiation, applying & Co 0 gource with activity 21 .000 gran- nA 
ents and intensity 0.54-10° r/he The chemical changes in the fluor- 
investigated by infrared spectroscopy in the 


WKC=-14 (1KS-14) spectrometer. The 
ted polymers with and without 


The admixture of small 


TRXT: The au 


equival 
jnated polymers were 
4.000 - 1-300 ou region on the 
mechanical properties of {rradiated fluorina 
a metal oxide content are given in & table- 


Cara 1/3 


APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000720830012-8" 


"APPROVED FOR 
RELEASE: 
EEE SE: 06/13/2000 CIA-RDP86-00513R0 
a eee” — 00720830012-8 


86318 


The Bffect 8/190 60/002/012/001/019 
Changes in Fluorina BOIT BO055 
Caused by Tonizing Radiat ratures 


quantities de was found to increase poly 

change in ers containin 

amounts of ca i i 

of methyl-ethyl 

radiation. The ji 

(SKF-32) pefore jrradiation,s 

shown in Figse 59% and 7. 4 considerable number 0 

of the type -CH=CCl-s and OH and EFS groups were found tof in the 


nce of metal Metal oxides prevent the formation of volatile 
g during i they react with these compounds 
latile compounds which form on heating 
ed spectra of 


irradiation 0 ers, 
for nydrogen-fluorid -chloride compounds an 
chlorine,s and hydrogen- There are 8 figures, 4 table, on 
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The Effect of Meta 
Changes in Fluorinated Rubber C 
Caused by Ionizing Radiation an 


5 Soviet, 3 us, and 3 British. 


ASSOCIATION: Nauchno-issledovatel! ekly institut rezinovoy promyshlennosti 
(Scientific Research Institute of the Rubber Industry) - 
Fiziko-khimicheskiy institut im. L. Ya. Karpova 

(Physicochemical Institute imeni L. Ya. Karpov 
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Mitrofanova, L. Ve» Finkel’, B. Ee» Fridman, A. 5+ 


PITLE: pevice for Determination of the thermal, Stability of Poly~ 
ethylene- or Rubber Cable Insulations © 


PERIODICAL: Zavodskaya laboratoriya, 4960, Vol 26, Hr 4g pp A0e-= 403 (USSR) 


ABSTRACT: The device mentioned in the title (Fig 1) consists essentially 

of an H-shaped frame standing on & gteel plate. The latter has 

an opening in the middle of the crossbeam, through which the 

post with the loading weights is guided. At its top end, the post 
ig fitted with a tranamits the pressure to the sample 
py means of two inset Tr The sample (a piece of cable with 
the insulation to be te ig supported by two rodlets also. 

To indicate subsidence on) of the Jast-mention- 
ed plate by the indicator, aced on the plate. 
Except for the indicatcr, a thermostat, 
rendering possible sample heating at various rates up to 230°. 
The thermomechanical curves obtained for samples of high- and 
low-pressure polyethyleneWby means of the device described above 
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of Polyethylene- or Rubber Cable Insulations 


; 1 jevice be ee 
iven (Fig 2). The relative measuring error of this devi C) ce 
is & Gh at the maximum. There are 2 figures. : 


Card 2/2 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720830012-8" 


2 BEERONEL FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720830012-8 
aE 


5(4) ,21(8)15(8) Rye 

AUTHORS: Tikhomirova, N.Se, Malinskiy, tu.M-, §/020/60/130/05/635/061 

Karpov, V.Le B004/B014 

Reversible Alterations of the Permeability of Polymers to Gases 

in the Gamma Irradiation Process 
Senna Tree 


TITLE: 


Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 5) PP 1081-1084 


PERIODICAL: 
(USSR) 


As M.A. Makul'skiy and Yu.S. Lazurkin (Ref 5) had observed 
olymers,{the authors 


reversible effects in the irradiation of 

investigated the effect of Y~-radiation upon gas diffusion by 
polymers. Films of Sy polytetrafluoroethylene’” 
were irradiated with Co (activity of 20 kg-equiv. of radium) 
with doses of up to 700 rads/sec. The rate of helium- or 
xenon diffusion by the film was manometrically measured. The 
design of the pressure gauge with a recorder of the type 
EPVI-14 was suggested by Y.B. Osipov. The experimental 
apparatus is {lluatrated in figure 1. Figure 2 shows the 
function p = f(t) for polyethylene at 40° and a dose of 


730 rade/sec. Experimental data are compiled in table 1. 
Immediately after the introduction of the radiation source into 


ABSTRACT: 
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Process 


the apparatus 
pressure ri 
When th : ses linearly wit 
@ source has been removed, the Rtg erates dose. 
changes, 


& 


due t¢ . incr ; 
Oo primary absorption events ofp quanta, ee serene ais 
’ yY secondary 


Teactions. There are 7 
4 figures, 1 table, and references 4 
) 


ASSOCIATION: Fi 
. rei iat nse! institut im. L.Ya. Karpova (I 
, a : 
plastioheskich imeni L.Ya. Karpov). Ineti tut prea hee — 
ae Mass (Institute of th Prony shlennosti 
ESENTED: e Plastics Industry 


J 
uly 30, 1959, by V.A. Kargin, Academician 
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po vnedreniyu radioaktivnyzh izotopor i yedernykbh 
Riga, 1960. 


Radioaktivnyye izotopy 1 yadernyye izlucheniya v narodnom khozyaystve SSSR; 


trudy soveshchaniya v 4 tomakh, t. is 


Obshchiye voprosy primenentya 


tzotopev, pribory o datochnikamt radfoaktivnykh {zluchoniy, radiataionnoya 
khiniya, khimicheskaya i neftepererabatyvayushchaya promyohlennost' (Radio- 


active Isotopes and Nuclear Radtations in the 
ronsactions of the Symposium in , Volumes. 


Hational Economy of the USSR; 
ve ls 


General Problems in the 


Utilization of Isotopes; Instrumnts With Sources of Radioactive Radiation; 
Rediation Chemistry; the Chemical and Petroleun-Refining Industry) Moscow, 
Gostoptekhizdat, 1961. 340 p. 4,1;0 copies printed. 


Sponsoring Agency: 


Gosudarstvennyy nauchno-tekhnicheskiy komitet Boveta Ministrov 


SSSR, and Gosudarstvennyy komitet Soveta Ministrov SSSR po {spol' zovaniyu 


etomoy energii. 


Ed, (Title page): 
L,I. Petrenko, 
and R.F, Row; 
E.A. Mukbina. 
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PURPOSE: The book is intended for technical personnel concerned vith problem 
of application of radioactive isotopes and miclear radiation in all branches 
of the Soviet economy, 


COVERAGE: An All-Union Conference on Problems in the introduction of radioactive 
isotopes and nuclear radiation inte the national economy of the Soviet Union 
took place in Riga on 12-16 April 1960, The Conference vas sponsored by: 
the Gosudarstvennyy nauchno-tekhnicheskly konitet Soveta Ministrov SSSR (State 
Scientific and Technical Comittee of the Council of Hinisters, USSR); Glrmoye 
upravlentye po iopol'zovaniya atomoy enorgii pri Bovete Ministrov SSSR (Main 
Administration for the Utilization of Atomic Energy of the Council of Hinioters, 
USSR); Academy of Sciences, USSR; Gosplan USSR; Gosudarstvesnyy komitet Sareta 
Miniotrov SSSR po avtomatizats!i i reshinostroyeniyu (State Comittee of the 
Council of Ministers, USSR, for Automtion and Machine Building) and the Council 
of Ministers of the Latvian SSR, The transactions of this Conference are 
Published in four volumes. Volum I contains articles on the following subjects: 
the general problems of the Conference topics; .the state and prospects of 
developrent of radtation chemistry; and results and Prospects of applying radio- 
active isotopes and nuclear radiation in the petroleum refining and chenical 
industries, Problems of Cesigning and manufacturing instruments which contain 
sources of radioactive radiation and are used for checking and automation of 
technological processes ars exemined, along with problems of accident prevention 

anefetes use, Wo personalities are mentioned. References accompany some of the 
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Karpov, V.l. Prospects of Industrial Application of Radiation 
Chemistry in the USSR and Abroad 


Zhernov, V.S,, and S.V, Mamikonyan, New Industrial Checking and 
Measuring Apparatus for Operation With Radioactive Isotopes and 
Radiation 


INSTRUMENTS WITH RADIOACTIVE RADIATION SOURCES 
Lade, G.I., K.K. Shpor, and V.A. Yanushkovskiy. Instruments With 
Radioactive Radiation Sources Manufactured at the Tellin Experimental 
KIP [Checking and Measuring Instrument] Plant 


Gol'din, M.L., A.P. Krivehikov, and M.S. Gorcdetskaya. Instruments With 
Radioactive Radiation Sources Manufactured at the Khar'kov KIP Plant 


Sul'kin, A.G. [Present] State and Prospects of the Construction and 
Manufacture of y-Apparatus at the "Mosrentgen" Plant 


Atopkina, M.S., V.A. Kiryukhin, I.A. Prager, A.D. Tumii'kan, 

V.G. Chaykovekiy, and V.A. Yanushkovskiy. Low-Voltage Gas-Discharging 
Counters in the Radioactive Pickups of Apparatus for Technological 
Checking of Production 
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78 9300 
AUTHORS 1 Dopadkin, Be. As, Tarasova, Be Ue, Kaplunoy, M. Ya., Breger, 
A. Khe, Keporgha, Wath, Yaynahteyn, B. Is, Vinel', ta. Ue, 
KArpov, 


Intensification of the process of radiation vulcanization 
and tachnical principles of an experimental inatallation for 
radiation vulcanisation of tyres . 


PERIODICAL: Referativnyy shurnal. Khimiya, no. 3, 1962, 595 - 596, 
abotract 3P275 (Sb. "Radioakt. f{zotopy i yaderneizlucheniya 
yo nar. Kheve SSSR, ve ly Me, Gostoptexhizdat, 1961, 184 - 105) 


PERT: An investigation was made into the effect of nediua (air and gnc), 
tenperature (from -196 to 100°C), senaitizere and inhibitors on radiation 


vulcanization under the action of co? y - radiation of butadiene, 
butadiene-styrene and natural rubber. The degree o* croon-linking in air 
is higher then in vacuun. In the presence of 2 % phonyl. - fi- naphthyl- 
amine the radiation-chomical yield of cross-links per 400 ov of absorved 
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3159/8101 
S ¥ECC 
AUTHORS: Piknomirova, N. Se, Malinskiy, Yu. M., Karpov, V: L. 


TITLS: Irreversible and reversible changes of the diffusion 
characteristics of certain polymers as & result of the 
action of gamma radiation on a polymer 


PERIODICAL: neferativnyy ghurnal. Khimiya, no- 3, 1962, 644-645, 
abstract 3R65 (Tr. Tashkentsk. konferentsii po mirn. 
ispol'zovaniyu atomn. energii; 1959, v. I. Yashkent, AN 


UzSSR, 1961) 334-339) 


nuyy: The diffusion of lle, Ar, and Xe through films of polyethylene (PE) 
nolyamide-54/10 (PA); methylolpolyamide-2/10, CKC-30 (SKS-30) and 
polytetrafluorethylene ae after gamma irradiation is studied. The 


constants of diffusion D) and perneability (PR) were determined. In the 
case of He after a dose of 400 Mra o 25 52°C, D and PR decreased 
for all polymers. On increasing + e activation 
energies of D and PR increase in the case 0 » in the case 
of PE when the irradiation dose was increase he activation 
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energies decreased and then remained practically constant. In all cases 

un aftereffoct was observed. It was established that PR sharply increases 

at the initial moment of irradiation. PR assumes itg {nitial value on 

removai of the source. The acceleration of PR grows 48 the dose rate is 
increased. It is assumed that the increase of PR is due to an increase in Y 
solubility of He, AT» and Xe, or by an acceleration of D, or by both ral 
factors simultaneously. [Abstracter's note: Complete translation. | 
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AUTHORS: Karpoy; V. Le > Malinskiy, Yu. M.> Mitrofanova, L» Ves 


Slinitsyn, S- T>> Finkel’, E. Eo, Fridman, A» S- Chernetsoy 
S. Mo 


TITLE: Increase of the thermal stability of polyethylen-insulated 
lines by ionizing radiation 


SOURCE: Pashkentskaye konferentsiya po mirnomy igpol'zovaniyu 
atomnoy energil. Pashkent, 1959. Jrudy- v1. Tashkent, 


1961, 383-389 


TEXT: A copper wire 7 mm in diameter and insulated with 0.5 mm of 
polyethylene was {rradiated by a Co O gamma radiation source of 

20,000 g-eque Ra in a vacuum as well as by an electron linear accelerator 
in the air. The thermal stability of the irradiated samples was deter- 
mined by the analysis of the thermomechanical curves, i.e., of the time 
dependence of deformation under given load and with the temperature rising 
by a constant rate of 50 deg/nr, using a specially built device. The 
deformation that was attained is a measure of thermal stability at given 
ae and load. The lifetime of the workpiece can be estimated from 
Card 1/4 
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the time dependence of deformation (likewise measurable by the above- 
mentioned device) at constant temperature and load At increased tempera- 
tureg the deformation 4g the lower, the higher the radiation dose, and 
remains practically constant up to 250°c. The restriction of deformation 
under a load of 0.5 kg to about half the radial thickness by irradiation 
with doses of 100-150 Mrad or by irradiation with 1-Mev (15 pa/cm) 
electrons for 2-4 min guarantees the usability of lines above Bo°c. The 
final deformation is increased by a load increase without any change of 
itg nature, The line still remains efficient if the load is quadrupled. 
The amount of final deformation is not affected by the rate of tempera- 
ture increase over a wide range: The deformation is only little tempera- 
ture-dependent under poth long and brief load action, A line with 
irradiated insulation can be exposed to 480°C for at least 4 hrs; and 
remains efficient for some hours even at 230-250°C If suitable 
stabilizers are intreduced into polyethylene, the maximum operating time 
in this temperature range can probably be increased considerably; and the 
line can be exposed to even higher temperatures for a short time. The 
increased thermal stability improves the reliability of insulated wires 
at high temperatures >» eapecially in the case of breakdown, and increases 
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: sation in vacuo 
Gamma irradia O Mrad 
eee, mal temperatures. ; nore than 20 
ay operaniie time tt mae 20° and 90°C, while ap ae air reduces the 
increases Vhé arent tion of 0-4 mm thick samples 20° and 90°. ‘The 
petuce Aes one algo the tensile ae eee in vacuo with doses 
I ; ed by irradia 1 : 2 sated with 
pest strength pré Pee adath of an age hen Ae ia tesioe to 
of up to 100 hwad: ented Tensile strenGr ample irradiated = 
5 ave pres a : 
pet Sts preekdows and electr tance 0 -Mv electrons for 
frost, ee rier of 100 Mrad or, outa oe lation to 
bag nin were fully een aera dose. Samples lous aren 
= : : = ith dnoreasing re than samples irra 
thermal aging arcpe © + in this respect d 
: more resistan : 6 tables, an 
aa en equivalent gamma done. ct ae Ohne igo xetatences to Bnet ey 
W an : -Soviet. Ff e De de 
F et sad 2 non : ne Ce Dey Ros 
7 references: apie read as follows: Dolle Mey Kelling See wees 
Langue ees; 16s 4304, 19545 Charlesby Avy Batns 
J. Am. Chem. ms) ’ 
30, 4, 1465 1997 
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ASSOCIATION: Gosudarstvennyy n.-i. institut kabel'noy promyshlennosti Pe 
(State Scientific Research Inatitute of Cable Industry). . & 
N.-i. fiziko-khimicheskiy institut im. L. Ya. Karpova ; 2 
(Scientific Physicochemical Research Institute imeni L. Ya. aon 
Karpov). Vsesoyuznyy elektrotekhnicheskiy institut im. vote 
V. I. Lenina (All-Union Hlectrotechnical Institute imeni 
Vv. I. Lenin) 


Table 1. Tensile strengths of insulations irradiated with fast electrodes. 
Legend: (1) irradiation technique; (2) nonirradiated material; (3) voltage 
(4) exposure (min); (5) tensile strength, kg/cn® ; (6) relative elongation, 


(pe i) ralarsss Secale ee Siero gpetadasctiig, Stance tiie tae aye Ne ene, es 
: Hanpaxenne @) 
@) Heol 0,8 Ata l i Ms 
PexusOdayyenna | yennntit oo 
SKCHOSHUNA, MILT. 
watepiaal|—~ "777-3 116 | oS] [2 Fi 7 [16 l 0,5 | : 9 | . 
SONpOTHBACHHe = pa3- 
puiay, «2fca2 160 148 | 134] 131 | 1581] 154] 166] 159} 143] 131 
Ornocihteabnoe yaa : 
Nene, % 480 452 | 221 | 144] 106] 38] 461 | 357 | 266; 165 
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AUTHORS : Blokh, G.A., Karpov, V.L., Malinskiy, Yu.M.. 
Ol'shanskiy, L.P., and Khloplyankina, M.S. 


TITLE: The action of ionising radiation on cable rubbers 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika. 
no.2, 1962, 14, abstract 2B 79. (Vestn. 
elektroprom-sti, no.8, 1961, 52-58). 


TEXT: Cable rubbers end cable constructions were subjected 
to gamma radiation from Co O in a source with an output of 

21 000 g-equiv.rads. The specimens were irradiated to a dosage 
of 0.3 Mrad/hour., Radiation was found to cause some chemical 
changes in cable rubber which progesssively impaired its physical, 
mechanical and electrical properties. Radiation doses up to 
50-100 Mrads on specimens in vacuum or immersed in water, causes 
smaller change in the properties of rubber than does irradiation 
in air. This indicates that oxygen participates actively in the 
processes that occur in rubber subjected to ionising radiation, 
On the simultaneous application of temperatures up to 70 °¢ and 
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radiation for a period of 70 hours, rubber grade $C~35 (TS-35) 
was more stable than grade tuUH-40 (ShN-40). Dosages above 

100 Mrads caused complete breakdown of rubberised clicth, 

Graphs are given of changes in the physical-mechanical and 
electrical properties of various cable-insulating rubbers 
subjected to ionising radiation. 

7 illustrations, 6 literature references, | 


{Abstractor’s note: Complete translation. ] 
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AUTHORS: Bulanovskaya, Z. S.; Varshavskiy, Ya. M., Karpov, V L., 


and Petrov, I. Ya. gs persis 


. ee a) ; 
TITLE: Influence of gamma radiation of Co on isabehac uxcnange 
between hydrocarbon polymers and gaseouc ole rlum 


PERIODICAL: Doklady Akademii nauk SSSR, v. 132, noe 1, 1961, 1.6-148 


TEXT: In a previously issued work (DAN, 118, 315 (1953)) it has been Xx 
demonstrated that ionizing radiation leads to isotopic exchange between 

the hydrogen of some polymers andi deuteriun. Experiments made at that 

time were based on the radiation of a water-modereted water-cooled reactor. 
It was the aim of the present work to give this effect a more detailed 
examination by applying pure gamma rays of C060 and to find out whether 
such exchange also occurs in low-molecular hydrocarbons. Experiments were 
made in metal ampoules (20 ml) at a deuterium pressure of up to +50 
atmospheres. The stuffing box of the ampoule valve was made of polyethylene. 
Its cover was provided with an end Cap. After irradiation the deuterium 
pressure was measured, the sample was burnt in 0, at a temperature of 
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goo°e, and the deuterium concentration in the water of the combustion wt 1 


product was determined. As has been shown by control tests, long-lasting PE 
contact between polymer and deuterium fails to form heavy water in the an 
combustion product. The polymers used in the process were polyethylene es cs 
and polymethylmethacrylate. Fig. 1 shows the deuterium concentration in 
polyethylene as a function of the radiation dose, Fig. 2 as a function of rs 


pressure (dose, 200.10° r). Applying low pressure (up to 2 atmospheres) 

resulted in a rapid increase of tne deuterium concentration which slowed : 
down, however, wren pressure was raised (up to 150 atmospheres). pence ty e 
ments made at temperatures of 100°C and -196°CG, at a dose of g0-10° r, and ‘ 
at a deuterium pressureof 7100 atmospheres showed that the deuterium : 
content of polyethylene amounts to 0.25 atom$s, whereas at the temperature 

of -196°C 0.08 atom% was obtained. The results stated hereinafter nave 

been obtained with liquid low-molecular hydrocarbons: 
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Table 1 


substance originally once ES Tes yield, 
weight-in cf D, atone molecules 
quantity, @ per 100 ev 


n-pentans 
n-pentane 
eyclopentane 
cyclopentane 
n-hexane 
n-hexana 
evyolohexane 
cyclohexane 
benzene 
benzene 


oo 
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It has thus been confirmed that 1lonizing radiution initiates 1sotopis 


. i pends *Y ryoe of iati 3 no 
exchange of hydrogen between the C-—H benas Tne tyse of radiation na 
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B110/B138 


Bubdis, L. D., Karpov, V. L., Malinskiy, Yu. id. 
’ ’ ) vy ’ 
Yanovskiy, D. &. 


Polymerization of vinyl chloride under the action of {~rays 
Plasticheskiye massy, no. 4, 1962, 3-6 


TEXT: Industrial PVC with 0.5 9% impurities (vinylidene chloride, chloro 
ethyl, methanol, acetylene, f-chloro propylene, methyl acetylene) was 
polymerized by means of y-rays (Co, 18,000 g-equiv Ra). The kinetics 
showed it to be a case of radical polymerization. There was a long 
induction period at -78, -20, 0, and 20°C and ?P = 15 rad/sec, due to 
removal of primary radicals which reacted with the impurities. ‘The total 
activation energy was 4.7 kcal/mole calculated from the temperature 
dependence of rate of polymerization between 10 and 20 % conversion with 
constant radiation dose. This is quite close to the figures obtained for 
the radiation polymerization of methyl methacrylate (5.15 keal/mole) and 
styrene (6.45 keal/mole). It is lower than with initiated polymerization 
since under irradiation the radical formation is independent of temperature, 
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The radiation dependence of the rate of polymerization isi: ov = AP’, where 
A = const for a given temperature, n = 0.56 *0.07.. This indicates 
polymerization by the bimolecular mechanism. If the yield for 100 ev 
absorbed energy is calculated from the corresponding rates, G = B/P", where 
G = yield, B = const for a given temperature, m = 0.47 £0.04. ‘Thus, an 
increased radiation dose accelerates polymerization but reduces the 
efficiency of the process. At -20 and 20°C and 1-15 rud/sec, the 
characteristic viscosity decreases with increusing dose. This raises the 
initiation rate and the concentration of active centers, which causes a 
recuction in polymerization. Viscosity increases with a temperature drop 


from 20 to -209C. & further drop, however, lowers it. The temperature 
coefficient of the degree of polymerization is positive. This was observed 
in PYC polymerization between -78 and 20°C. The temperature dependence of 
the characteristic viscosity was anomalous between -20 and 20°C. This is 

Ss 


due to increased probability of the chain being broken due to transfe 
monomer and impurities, which may lead to a change of the molecular 
Characteristic viscosity and decomposition temperature increased up to 
~20 % conversion, falling with further increase. The initial decrease of 


characteristic viscosity and thermal stability is due to impurities which 
y y p 
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Polymerization of vinyl... Bi10/B138 


break the chain. The relutive amount of impurities and their effect on the 
polymer properties decrease, and characteristic viscosity and decomposition 
temperature increase, as the degree of conversion rises. Destruction 
processes, formation of long-lived radicals and ramifications, occur under 
irradiation, which reduce characteristic viscosity and thermal stability. 
The color intensity increased with radiation dose owing to formation of 
conjugate double bonds. The polymer obtained at -20°C, 2+10)- 5-109 rad 
had Ty~ 100°C; in radical polymerization, Ty = 75-80°C. Therefore, 
high-purity vinyl chloride must be used for radiation polymerization, and 
irradiation ofthe polymer should be avoided to preserve its stability. 

It is recommended that polymers insoluble in the monomer should be 
continuously withdrawn from the radiation zone. There are 9 figures. 

The most important English-language reference reads as follows: 


a 


A. Charlesby, Atomic radiation of Polymers, N.Y¥., 1959. 
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5 4600 
AUTHORS » Yegorova, Z, S., Malinskiy, Yu. M., Karpov, V. L.. Katmanson, 
A. E., Blyumenfeltd, L. A. ee 


TITLE: Kinetics of disappearence of free radicals in irradiated 
polyvinyl chloride 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 1, 1962, 64 ~ 65 
TEXT; The authors studied the decrease of concentration of free radicals 
in irradiated polyvinyl chloride in vacuo at 70 - 100 C by means of epr. 
Degassed polyvinyl chloride powder was irradiated with 200-kev electrons 


(0. 64a/cm*) for 10 min in vacuo (about 1074 am He) at 77° K, The epr 
signal was recorded by the apparatus of A. G. Semenov, N. N. Bubnov (P 
bory i tekhnika eksperimenta, 1, 92, 1959) and compared with that of + 
standard diphenyl picryl hydrazyl. 
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Results: 
Temperature, 70 80 100 
(1/T)°107 2.92 2.83 2.76 2 68 
9 : 
0.06 0.28 2.76 8.04 ae 


? = absolute temperature. k = constant of the rate of disappearence of 


4 
at 


radicals (number of paramagnetic partiéles” »grade ), The functicr 

log k = f(1/f) is linear (second-order reaction). In the temperaturs 
range studied, the activation energy of recombination was 44-5 kcal/mole, 
There are 2 figures and 4 references: 2 Soviet and 2 non-Sovier. Th: two 
references to English-language publications read as foiicws: A, A. Milles 
J. Phys. Chem.. 63. 1755, 1959; Z. Kuri, H, Ueda S. Shida J. Chem. Phys, 
32, 371. 1960. 


ASSOCIATION: 
chemical Institute imeni L,. Ya. Kearnov). Instriut kha 
cheskoy fiziki AN SSSR (Institute °° Themisat Physice 
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Polymerization of vinyl chloride under the effect o 
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(Vinyl compound polymers) (Gamma rays) 
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AUTHORS 1 < Karpov) Weiss Leshchenko, S. 8., Mitrofanova, L. V. and 
Finkel’, §. &E. 


TITLE: The effect of various additives on radiational cross- 
linking and thermal stability of irradiated polyethylene 
(PE) ; . 
Trudy II Vsesoyuznogo suveshchaniya po radiatsionnoy kh-. 
mii. td. by L. S. Polak. Moscow, Izd-vo AN SSSR, 1962, 
547-553 ; 


TEXT: The aim of this work was to find suitable stabilizers for 

irradiited PE and thus increase its useful life at higher tempera- 
tures. The additives, i.e. soots and silica gels, a copolymer of 

phenol and styrene, HoN. CH, N(CcH, )o, dinaphthylmethane, dibutyl 
Sn maleate, dibutyl Sn stereate, dibutyl maleate, B-naphthol, and 
phenyl-y-naphthylamine were mixed into PE by rolling and hot-pres- 
sing, in amounts of 1 - 15 parts by weight. The specimens were ae 
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irradiated in air and vackum (100 Hrad, at 0.6 - 0.8 Hrad/hr), and 
their thermonechiunical properties were studied at 150, 200 or 300°C, 
Channel and 'Vulcan' soots,' the phenol-styrene copolymers NH, «CH, .~ 


N(Colle )os and gilica gel 'Acrosol' exerted no stabilizing action on 


PE; additives containing aromatic groups exerted a pronounced anti- 
radiation action; additions of silica gel type ‘a’ (310, containing 


uni- and polyvalent metallic admixtures) and of the organotin com- 
pounds exurted a strong stubilizing effect. The specimens contain- 
ing 10 parts by weight of the above stabilizers had their useful 
life prolonged from 6 to 6VU hours at 200°C and from 200 to 1500 hrs 
at 150°C. The effects of stabilizers depended on their content, the 
medium (air or vacuum) and temperature. Additives containing aro- 
matic groups thus prevent cross-linking on irradiation but do not 
inhibit oxidative ageing processes, and vice versa. Organotin de- 
rivatives may participate in reactions proceeding through hydroper- 
oxide radicals and leading to the formation of a network with oxy- 
gen bridges. The assistance of N. I. Sheverdina and L. V. Abramova, 
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AUTHORS ¢ Mikhaylov, N- V., Tokareva, L. G., Bratchenko, T- Dey 
Karpov, V- L. amd MNalinskiy, Yu. M. 
pe) 


ae 
TITLE: The action of gy’ radiation on artificial fibers 


SOURCE: Trudy IL Vsesoyuznogo, soveshchani a po radiatsionnoy khi-~ © 
mii. Kd. by L. §. Polak. Moscow, Lzd-vo AN SSSR, 1962, 
5389-595 Z 
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in air, whilst 7 of the monofiber increased when the latter was ir- 
radiated both in the presehce and absence of air. This, and the 

changes in the strength and’ elongation showed that polyamide fibers 
undergo oxidative processés ‘on irradiation; the greater changes in 
tie presence of 0, were particularly pronounced for the thinner fi- 


bers. Thin fibers undervent -destruction when irradiated in air, 
whilst thicker specimens bebame structurized owing to the less rea- 
- dy diffusion of 0, intg the’ mass; structurization of the thicker 


fibers was also observed in-vacuum. In contrast to the caprone fi- 
ber which was mainly structurized in both amorvhous and crystalline 
states on irradiation, a terylene fiber was la-goly destroyed in 
the amorphous and structurized in the crystalline state. This dif- 
ference in the behavior of polyamide and polyester fibers is ascri- 
bed to the considerably higher crystallinity of the latter. The 
above phenomena should be kept in mind when artificial fiber mate- 
rials are to be utilized in practice. The effects of additions of 
acrylonitrile, styrene, toluyldiisocyanate, nexamethylenediisocya- 
_hpate and vinylpyridine to the cayrone fiber were studied, with 
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doses of 0.01 ~ 50 Mrad, finding that in all cases, for a dose of 
5U iirad, the loss in Strength was considerably reduced by the mono- 
mers, both at 20 and at 80°, acrylonitrile grafted on to the ca- 
prone fiber. There are 3 figures and 4 tables. — 


ASSOCIATION: Vsesoyugnyy nacuno-issledovatel skiy institut is- 
kusstvennykh volokon; Fiziko “*khimicheskiy institut 
im. L. Ya. Karpova (All-Union Scientific Research 
Institute of Artificial Fibers; Physico-Chemical In- 
stitute im. L. Ya. Karpov) 
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Radiation vulcanization of rubber in latex. Vysokcn.s0ed. - 
4, no.7:1064-1079 Jl 162. (MIRA 15:7) 


1. Moskovskiy institut tonkoy khimicheskoy tekhnologii imeni 
Lemonosova i Fiziko~khimicheskiy institut imeni Karpova. 
(Rubber, Synthetic) 
(YVulcanization) 
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AUTHORS 3 Karpov, Vs bey Pomerantecys N. Me, Sergeyeys N. Me 


PITLEs Nuclear magnetic relaxation in jrradiated rubbers 
ERLODICAL: yysokomolekulyarnyy@ goyedineniyas V* 5, no. ls 1963, 400-107 


PExT: A study has been made of the nuclear magnetic resonance gpectra of 
cat (SKB) putadiene rubber with 60 - 10% 192 bonds, and cK p (SKD) butadiene 


rubber with 90-95% 154 ponds. Irradiation waB carried out with Co 9 in 
doses up to 500 Mrad. Results: Non-irradiated SKB showed 4 line Q.2+0.02 
oe broad. Upon irradiation, the intensity of this line decreased with in-" 


creasing dose for SKB irradiated 2 3 mm Hg or in air. Instead a Line 
of 9.24069 oe width appeared, the ich increased with the 


dose. The spec irrad to that of non-irradiated 
With irrad the intens also decreased 
f the vrosd 
that the inte f the narrow 1 j noticeable at 
300 Mrad) fell -80 Mrad with 
ati and at 
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200-220 Mrad with SKD ir Measurement of the line width 
between ~100 and +20°C 8 was inhibited at 
~90°C. This temperature co ; 
According to I. G. Powles (Polymers (@ 

2 kcal/mole was calculated for non- SKB, and a cor 

Tox was found in the order of 107 le activation energies» 


culated according to dielectric oF mechanical relaxation methods, equal Xe 
30 and 39 keal mole. Conclusion: Irradiation converts the protons from 8 


state with nigh correlation BO re - 10 cps, to an jnhibited state 


with 10! - 10° eps; there is a tr Pa 10° CDS e Dis- 
cussion of data found by He Se Gutows : Be, 21s Dots 
1957) concerning magnetic relaxations of rub 1fur 
shows that the G-C cross Linking due to jrradiati n the 
one due to gebonds because the potential parrier 0 ation 

the latter. 345% of the protons remain uninhibited when the rubber is 
irradiated in aire oxy gen-containing cross Links with low potential 
parriers aré formed. There are 6 figures- . 
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KARPOV SANDOMIRSKEY, D.M., YURKESICH, V.G., SERGEYEV, N.M. 


"Effect of gamma irradaition on natural and synthetic latexes." 


Report submitted to the Conference on the Anplication of Large Radiation Sources 
in Industry, Salzburg, Austria 27-31 May 1963 
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Radiation chemistry of polymers. Probl.fiz.khim, no.1:22~30 
158. (MIRA 15:11) 


1. Laboratoriya radiatsionnoy khimii polimerov Nauchno- 
issledovatel'skogo fiziko-khimicheskogo instituta im. Karpova. 
(Polymers) (Radiochemistry) 
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BELYNSKIY, V.A.3; OSIPOV, V.B., PROKUDIN, S.D.; TYURIKOV, G.S., 
kand.khim,nauk; GOL'DIN, V.A.; RYABUKHIN, Yu.S.; KOROLEV, G.N.; 
AFONIN, V.P.3 POKROVSKIY, V.S.; KULAKOV, Sele; LEKAREV, P.V.; 
FEDOROVA, T.P.; KOROTKOVA, M.A; KHARLAMOV, M.T.; NIKOLENKO, G.D.; 
LOPUKHIN, A.F.; YEVDOKUNIN, T.F.; KASATKIN, V.M.3 RATOV, A.V. 


Nuclear radiation sources for radiational-chemical studies. 
Probl.fizekhim. no.l:61-72 '58. (MIRA 15:11) 


1, Nauchno-issledovatel'skiy fiziko-khimicheskiy institut 
im. Karpova. 
(Radiochemistry) (Radioisotopes) 
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Inhibiting properties of stabilizers studied by the 
thermomechanical method, Part 2: Organotin compounds 
as stabilizers of polyvinyl chloride under the ape oe ie edevs 
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’ ABSTRACT: It is pointed out that, of the industrial polymers produced at the 


present time, polyvinylchloride is, in terms of its inexpensiveness and mech- 


_anical and technological properties, the best material to serve as a base for — 


shielding in nuclear engineering. The authors tested many masticated rubber 
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the required physico-mechanical and technological properties of the material. 

(By "sorpztion-desorption properties" the authors mean the ability of the mat- 
erial to absorb radioactivity and to be washed free of these radioactive sub- 
stances through the effect of special cleansing solutions; the sorption- desoro- 
tion characteristic is expressed by the residual activity of the material in 
percentages of the original contamination). The results of these tests are 
discussed. The optimal solution of the problem of developing a material to 

meet the specific operating requirements involved in working with radioactive 
substances was found in an entirely new principle of composition. This prin- 
ciple consists of the introduction into the composition of specially selected 
admixtures of hydrophobic substances which separate out on the surface of the 
masticated rubber in the form of a thin layer. The research conducted along 
these lines by the authors led to the possibility of developing on the basis of 
‘the most accessible polymer - polyvinylchioride ~ a new type of shielding 
material, called masticated rubber formula 57-40 and 80. This material is a 
thermoplast:ic and its physical and mechanical properties depend to a large degree 
on the temperature (its tensile strength, for example, changes with increasing 
temperature) and, for this reason, the formula use must’ be Limited to a temperature 
interval of from 0 to 50C, The effect of the radiation dosage on the strength 
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of the masticated rubber and on its elongation are discussed along with certain 
other specific characteristics of the material, The authors point out that 

_ formula 57-40 and 80 masticated rubber has successfully undergone tests under 

| different conditions and 4a presently being widely used as a shielding material 
in radiochemical laboratories and at atomic power centrals. Easily deactivated 

’ and possessed of extremely high resistance to wear,this shielding material, 
produced in thicknesses of 2 and 3 m, is particularly suited to continuous 
covering of floors and, produced in thicknesses of 0.3, 0,5 and 0.7 om, may be 

" utilized as a wall coveting. The masticated rubber is available in colors of 

_ brown, orange, blue and white. "L,I. Kuz'mina and L.G. Daudlova of the Okhtin- 
skiy khimkombinat (Okhtinsk Chemical Works) took part in the work." Orig. arte 
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